To evaluate the patients' satisfaction with breast reconstruction using the autologous latissimus dorsi technique and the impact of the procedure on the quality of life and body image of women who had mastectomy for breast cancer.
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT

Introduction
In France, breast reconstruction using the latissimus dorsi flap whether autologous or associated with an implant is now the standard procedure following radical mastectomy for breast cancer (Patey).
The indications and the esthetic results are now well known (1) . The principal aim of this so-called reconstructive surgery is not only to improve the woman's body image, but also indirectly her health-related quality of life in its physical, social, psychic and sexual dimensions. The efficacy of the therapy for and management of cancer must be based on two main judgment criteria: survival and health-related quality of life. This multidimensional measurement is recognized as the main judgment criterion by the Food and Drug Administration and the ASCO (2) (3) (4) (5) .
However, there are no data in the literature that make it possible to judge the efficacy of this type of surgery in terms of improvement in quality of life.
We propose here to evaluate on the one hand the characteristics of patients who benefit from breast reconstruction and on the other hand the satisfaction of these women with reconstructed breasts (RW) by quantifying the impact of the reconstruction on their body image and quality of life.
Patients and methods
Patients and Study design
This is a case controlled retrospective study, conducted at the Georges François The control group comprised women without breast reconstruction (NRW) recorded in the Côte d'Or breast cancer database. The group included 895 patients who were alive in July 2008 who had undergone mastectomy in the same center after January 1990, but without subsequent reconstruction. One hundred and forty-one RW were matched for age at diagnosis as well as for the date of mastectomy with NRW. Quality of life and body image questionnaires (MBROS-BI, EORTC QLQ-C30, EORTC QLQ-BR23) were sent through the post to 193 RW and to 141 NRW. A satisfaction questionnaire (MBROS-S) was also sent to the RW.
The clinical characteristics and the therapeutic management of patients were collected.
For patients with breast reconstruction, the reconstruction technique and any complications were recorded.
Quality of life
The quality of life was evaluated using the EORTC QLQ-C30 (version 3) questionnaire and its breast cancer module BR 23, which is specific to breast cancer and has been validated in French (comprising 23 items). Internal validation of the EORTC QLQ-C30 questionnaire, comprising 30 items, make it possible to identify 15 dimensions and to calculate 15 scores: 5 scores for functional aptitude (physical capacity, aptitude to work or to accomplish all household tasks, cognitive abilities, emotional status, social status), an overall quality of life score, a financial problem score and 8 symptom scores (fatigue, nausea/vomiting, pain, dyspnea, disturbed sleep, loss of appetite, constipation, diarrhea).
These scores ranged from 0 (worst) to 100 (best) (6) (7) (8) (9) (10) .
The specific BR 23 module (11) for breast cancer comprises 23 items that make it possible to evaluate the specific characteristics: symptoms, side effects of treatment (surgery, chemotherapy…etc.), body image and sexuality from 8 scores and dimensions.
It has been completely validated (8) : o 3 items concern sexuality. o 1 item focuses on anxiety.
Satisfaction and body image
The satisfaction and body image questionnaires from the Michigan Breast Reconstruction Outcome Study (MBROS) were sent to the RW.
The Michigan Breast Reconstruction Outcome Study satisfaction (MBROS-S)
questionnaire was created by a group of experts and comprises 7 items divided into 2 scales.
Five items measure the patient's overall satisfaction and 2 items measure satisfaction with the esthetic result (12) . The validity of this questionnaire was tested (« face validity », « content validity » and « construct validity » as was its reliability. The questionnaire was initially published in English, but was translated into French. The validation procedures for the French version will be published in a future article.
The MBROS Body Image questionnaire (MBROS-BI) was the second questionnaire developed by the MBROS team (13) . It comprises 9 items on one scale. It was developed to measure the patient's perception of her physical appearance following breast surgery. It makes it possible to calculate a body image score (BI score). This questionnaire was also translated into French.
In the case of double answers to a question, the answer was considered invalid.
Answers that were doubtful or ambiguous were discussed in meetings.
Statistical Analyses
Qualitative variables were described in terms of percentages, and quantitative variables in terms of means, standard deviations and medians.
Statistical analysis of data was performed using the following tests: de Student's t test or the Mann-Whitney test, for the comparison of means; Pearson's Chi-2 or Fischer's exact test for comparisons of percentages.
The different scores generated for the 2 groups of patients (reconstruction versus nonreconstruction) were compared using Mann and Whitney tests.
Sub-group analyses were done to compare scores according to age, BMI, time between reconstruction and answering the questionnaire, in RW versus NRW using Mann and Whitney tests.
In RW, quality of life scores were compared according to the type of reconstruction and according to the severity of complications using Mann and Whitney and Kruskal and Wallis tests.
Statistical analyses were carried out using Stata V8 software. The risk of bilateral type-I error was set at 5%.
Results
Of the 334 eligible patients who received a questionnaire: 160 of 193 RW answered, and 95 of 141 NRW answered. Six letters were returned with the message « no longer living at this address ». These were considered lost to follow up.
In the NRW group, 9 patients were later excluded because they did not meet inclusion and The disease characteristics of the patients are presented in table 1. All of the disease characteristics for the two groups were comparable except with regard to tumor size, which was smaller in the RW group (p=0.040). Generally speaking, the indications for mastectomy concerned less serious lesions in the RW group (p=0.018), while neoadjuvant chemotherapy was more frequently prescribed in the NRW group (p=0.031) for the same reason.
Evaluation of satisfaction, of body image and of quality of life
There was no significant difference between the RW and the NRW with regard to scores obtained for the EORTC QLQ-C30 and EORTC QLQ-BR23 questionnaires (table 2) .
In contrast, the results for the MBROS Body Image questionnaire (table 3) showed a significantly higher score for body image in RW than in NRW (p=0.0247).
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Women who had a mastectomy less than 4 years (48 months) before reconstruction reported a significant benefit thanks to their reconstruction compared to NRW, with a better perception of body image (MBROS-Body Image; p=0.0008) (table 4). The same was true for the sexual activity score (EORTC QLQ-BR23; p=0.0078). The results were not significantly different if the time between mastectomy and reconstruction was more than 4 years.
Obese RW (BMI≥30) had a better body image than did obese NRW (MBROS-Body Image). The mean scores were 24.9 (SD=5.26) and 32 (SD=8.28) for NRW and RW, respectively (p= 0.03). Women with heavy breasts (score ≥ 105) reported a greater improvement in body image if they had had breast reconstruction (MBROS-Body Image).
The mean scores were 25.83 (SD=7.19) and 30.13 (SD=7.94) for NRW and RW, respectively (p=0.0197). The results were not significantly different for a thorax circumference of less than 105 cm.
There was no significant difference in scores for the type of reconstruction or for the presence and the severity of complications. (45% all grades together)
The satisfaction of RW was explored using the MBROS-S questionnaire. The results for overall satisfaction (questions 1 to 5) ranged from 56.25 to 79.38%. Almost 8 out of 10 women said they were satisfied with their reconstruction and 6.5 out of 10 would recommend the procedure to a friend. The results for esthetic satisfaction were more mixed with 71.25% of satisfaction with suppleness to the touch, but only 32.5% for the similarity in size and appearance of the two breasts.
Validation
The MBROS-S questionnaire can generate a satisfaction score from the first 5 questions by adding together the number of positive responses. The mean score in our population was 3.36 [0-5]. Age (p=0.6116), BMI (p=0.4343), the severity of complications (p=0.0765), a history of an earlier lumpectomy (p=0.911), the type of reconstruction (p=0.5) and the use of radiotherapy (p=0.1366) had no significant impact on the satisfaction score.
We tested the correlation between scores for the EORTC QLQ-BR23 quality of life questionnaire and those for the MBROS-Body Image questionnaire. The correlation between these two questionnaires was positive and very strong (table 5). We also tested the correlation between the satisfaction questionnaire and the EORTC QLQ-BR23 quality of life questionnaire. The results showed a very good correlation between these two questionnaires.
In particular the item body image correlated significantly with 6 of 7 questions of the MBROS (table 5). These results confirm that the internal validity of our study was good.
Finally, women who responded to the posted questionnaire were significantly older than those who did not respond. The mean ages were 51 (SD=9) and 48 (SD=8) for responding and non-responding patients, respectively (p=0.0174). In contrast, the other general and disease characteristics in the two groups were comparable: t (p=0.955), n (p=0.675) grade (p=0.955).
Discussion
Patient and treatment characteristics
The overall response rate was good. In comparable quality of life studies with questionnaires sent through the post, the rate of response is generally lower (14) . Overall, the two groups were comparable except for the initial size of the tumor, the indication for mastectomy and the use of neoadjuvant chemotherapy. Certain reconstructions were performed in the 1990s, which corresponds to the beginnings of this technique. Since there M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 10 was little information on the safety of the technique, only patients with a good prognosis for their cancer were selected to benefit from the technique.
Evaluation of body image and of quality of life
Our study showed that body image was better in RW (MBROS-Body Image). Quality of life scores in RW and NRW, however, were comparable. There was no difference between the two groups with regard to scores for overall health, physical, psychological and social function, and for symptoms. This result is in keeping with those from other studies (15;16) , notably the study conducted by Nano et al. (17) , which showed the absence of any difference in quality of life but better body image in patients undergoing conservative treatments and reconstructions compared to that in patients who had mastectomy without reconstruction. The fact that the effect of reconstruction is restricted to improved body image has many factors.
Body image is the psychological concept that is most affected by ablation of the breast, the essence of the feminine image. The impact of mastectomy on body image is the primordial concern of women 3 to 12 months after the mastectomy (18) . However, it is difficult to separate the psychological repercussions of the announcement of the cancer and the adjuvant treatments from the psychological impact of the mastectomy (19;20) . Boughton et al. (21) showed that the precise psychological consequences of surgery for breast cancer depended essentially on the personality of the individual and not on the type surgery performed. This individualistic explanation, which gives priority to the impact of the cancer rather than that of the treatment, explains why many studies fail to reveal any difference with regard to quality of life between patients undergoing mastectomy and those undergoing conservative treatments.
The benefit of reconstruction is especially appreciated in women of less than 60 years.
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For obese women, body image was better in RW: the volume of the breast is often greater and mastectomy leads to manifest asymmetry. This asymmetry is even more obvious when they are dressed because of the high insertion of breasts. Moreover, implants are not suitable for obese patients. They become unstuck with the folds of scar tissue, which are difficult to avoid in such patients, and because of their weight they tend to slip or fall. Finally, reconstruction using an autologous latissimus dorsi flap, makes it possible to harvest a larger graft of musculocutaneous-adipose tissue and therefore to perform large volume reconstructions. Symmetry can be improved by reducing the volume of the contralateral breast, and this is a source of comfort in these patients. Finally, obese patients may be less demanding than non-obese patients with regard to the esthetic quality of the reconstruction.
Obese women should not be denied reconstruction surgery because of the greater risk of complications (25;26) . On the contrary, they should be encouraged to benefit from this procedure. This result should be compared with that in women with large breasts since the size of the breast is often related to the body-mass index.
The impact of mastectomy on sexual activity has already been shown (12) . After the immediate post-mastectomy period when sexual activity diminishes considerably, a normalization phase progressive appears. In our series, we found that sexual activity in RW improved earlier than it did in NRW. After 4 years this difference waned. The relative benefit of reconstruction has already been shown by other authors (27;28) , but only during the first four years after the operation. To our knowledge, there are no data concerning the prolongation of the benefit beyond 4 years.
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Evaluation of satisfaction
Generally speaking, the RW in our series were well satisfied and the degree of satisfaction was comparable to data in the literature (29;30) . These good results for satisfaction were expected because such results are relatively common in the literature, but no predictive factors for satisfaction have been found. The rate of satisfaction does not depend on the esthetic result but on the degree to which the patient is involved in the reconstruction process. The better patients are informed before the operation and the greater the participation in the choice of reconstruction technique, the less they show regret in the follow-up (29;31) .
Anxiety and depression also play a role by diminishing the level of satisfaction (29;32) .
Conclusion
Breast reconstruction is now an integral part of the management of breast cancer. It does, however, still need to be evaluated. Self-image is significantly improved following reconstruction particularly in women of less than 60 years, in obese women and in those with heavy breasts. Sexual activity scores also improve in the first four years following mastectomy. A prospective study to evaluate quality of life in the long term now seems necessary to strengthen our results.
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